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Executive summary  
This project is part of a larger effort to design a sustainable landscape for wildlife and ecological systems 

in the Columbia Plateau ecoregion.  Another goal of this effort is to test and describe different 

ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŘƻƛƴƎ ά[ŀƴŘǎŎŀǇŜ /ƻƴǎŜǊǾŀǘƛƻƴ 5ŜǎƛƎƴέ ό[/5ύ ŀƴŘ ǿƻǊƪƛƴƎ ǘƻǿŀǊŘǎ ŀǊǘƛŎǳƭŀǘƛƴƎ ŀ ǘƻƻƭƪƛǘ ƻŦ 

approaches for LCD.  This report documents a task related to further develop and testing of this toolkit as 

applied to priority areas in the Columbia Plateau). This project focuses on a rapid assessment method of 

several potential areas across a large landscape.    

This assessment project builds from these previous ALI efforts (ALI 2013 and ALI 2014) by providing 

decision support for strategy development.  This project was developed to help address the knowledge 

deficit that satellite or aerial information does not provide accurate information about key metrics of 

condition, particularly information related to abundance of native vs. non-native species and structural 

metrics of habitat.  The general question for this project is:  can a field-based approach be developed that 

allows for both standardized assessment of condition and a rapid, comprehensive evaluation of relatively 

large areas.  The project concentrates on Priority Areas delineated by USFWS for the Arid Land Initiative 

(ALI) (ALI 2013) (Figure 1).  The objectives of the assessments are to:   

1. Develop and test a rapid-field assessment protocol to assess the condition of landscape 

scale conservation priorities.  

2. Synthesize Ecological Integrity Assessment (EIA) data to determine the overall ecological 

integrity of conservation targets within a subset of priority areas.   

3. Develop a monitoring protocol for the conservation partners in the region based upon the 

EIA This report documents the methods and results for two of those activities: (1) 

development and testing of a rapid-field protocol and (2) assessment of ecological integrity 

of conservation targets in priority areas.  

The goal of the sample design was to have an adequate number and distribution of sample sites per 

priority area to provide meaningful information to decision makers about the condition of the area.  The 

operational framework revolves around roads as efficient vectors for field assessors to evaluate condition 

from a distance.  Roads are the mechanism with which the landscape can be evaluated, thus roads are a 

key element of the sample design. Roads were intersected and dissected with the 500 acre hexagons 

used in the spatial prioritization. Sampling a representative example of each selected priority area was 

the goal of the project. High and Medium-high priority areas in Douglas and Lincoln County were selected 

to test the roadside methodology. Two areas on the Columbia WRA were sampled to include locations in 

the central Columbia Basin and on USFWS Refuges.  

Forty-three on-site (within the visual field) Level-2 EIA samples were compared to their roadside EIA 

assessments.  Thirty-two Shrubsteppe/Steppe targets locations were compared and eleven 

Riparian/Wetland locations were compared.  EIA condition ranks across all samples, regardless of target, 

indicate 72% accuracy for all comparisons (total correct calls when roadside rank equals on-site rank) / 

total points).  Low sample size and incomplete rank samples limit conclusions but results indicate general 

agreement in assigned usually within a single rank and overall agreement of 67%. The intermediate 
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roadside EIA provided a reasonable estimate, typically within a single rank, of the condition of the 

landscape when compared to on-site EIAs (see section 5.1).  Overall, roadside EIAs tended to result in 

higher ranks (i.e., suggested higher ecological integrity) than level-2 ranks. These results indicate that 

observations from a distance will usually give similar assessments of ecological integrity of both 

Shrubsteppe/Steppe and riparian/wetland environments but typically with a more favorable impression 

of the general condition.  Individual metric accuracy varies when using the roadside EIA.  The two soil 

surface metrics may not need to be included in Roadside EIAs due to low rate of visibility. The vegetation 

Shrubsteppe/Steppe level-2 metrics as assessed from the Roadside appear to be more reliable estimators 

of site condition. The low sample size and the lack of any A rank and only one D ranked site limits 

conclusive inferences for comparison of riparian/wetland targets. The variability suggests more sampling 

is needed. Separating riparian and depressional wetlands might better provide an understanding of the 

relationship between roadside and level-2 EIAs.  Overall distribution of ranks in both roadside and legacy 

surveys indicate C as the most common condition.  Roadside ranks proportionally indicated more B ranks 

and legacy ranks proportionally indicated more D and ruderal vegetation. Both assessment data bases are 

incomplete samples and some areas are more comprehensively sampled than others. 

Extrapolation of roadside condition assessments to the entire landscape of the Priority Areas needs 

further exploration. The general assumption behind this project is that with a proper density of sample 

points, the general condition of the priority areas will be reasonably ŜǎǘƛƳŀǘŜŘΦ  IƻǿŜǾŜǊΣ ǿŜ ŘƻƴΩǘ ƘŀǾŜ 

ǊƛƎƻǊƻǳǎ ŜǎǘƛƳŀǘŜǎ ƻŦ ǿƘŀǘ ǘƘŜ άǇǊƻǇŜǊ ŘŜƴǎƛǘȅέ ǎƘƻǳƭŘ ōŜΦ  CƻǊ ǘƘƛǎ ǎǘǳŘȅΣ ǿŜ ŎƘƻǎŜ ŀ ŘŜƴǎƛǘȅ ǘƘŀǘ ǿŀǎ ŀ 

compromise between budget and ability to cover as much area as possible.  This will always be a tradeoff 

in any saƳǇƭƛƴƎ ǎŎƘŜƳŜΦ  CǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ƛǎ ƴŜŜŘŜŘ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴ άƘƻǿ ƳǳŎƘ ǎŀƳǇƭƛƴƎ ƛǎ 

ŜƴƻǳƎƘέ ǘƻ ŀǊǊƛǾŜ ŀǘ ŀ ǎǘŀōƭŜ ŜǎǘƛƳŀǘŜ ƻŦ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ŀƴ ŀǊŜŀΦ  !ƭǎƻΣ ŀǎ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜΣ ǘhe roadside 

bias is not known.  Future work could address whether there are significantly different results by sampling 

areas 100+ meters from any road.  In application of the EIA, recording estimates of raw data used to rank 

metrics (e.g., cover of invasive species, native species, total vegetation cover, cover of roads/trails, etc) 

rather than the EIA rank categories  are more direct measures that will allow EIA class values to be 

derived in the office.  Estimating cover values might help in level 1 mapping and assessment 
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1. Introduction  
This project is part of a larger effort to design a sustainable landscape for wildlife and ecological systems 

in the Columbia Plateau ecoregion.  Another goal of this effort is to test and describe different 

ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŘƻƛƴƎ ά[ŀƴŘǎŎŀǇŜ /ƻƴǎŜǊǾŀǘƛƻƴ 5ŜǎƛƎƴέ ό[/5ύ ŀƴŘ ǿƻrking towards articulating a toolkit of 

approaches for LCD.  This report documents a task related to further develop and testing of this toolkit as 

applied to priority areas in the Columbia Plateau). This project focuses on a rapid assessment method of 

several potential areas across a large landscape.    

1.1 Background 

Multiple state, federal and private entities are already taking conservation actions in many locations 

ŀŎǊƻǎǎ ŜŀǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ ŀǊƛŘ ƭŀƴŘǎΦ ¢ƻ ŀŘŘǊŜǎǎ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ǇƻǎŜŘ ōȅ ƭŀƴŘǎŎŀǇŜ Ŏƻƴservation in 

eastern Washington, a group of interested entities came together to form the Arid Lands Initiative (ALI) in 

2009. The ALI core team began by articulating a shared vision for conserving a whole, functioning 

landscape across eastern Washington, which would support biological and socio-economic values. With 

the help of experts and stakeholders, the ALI assessed the health of the ecosystems and species that 

ŎƘŀǊŀŎǘŜǊƛȊŜ ŜŀǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ ŀǊƛŘ ƭŀƴŘǎΣ ŀƴŘ ŦƻǳƴŘ ŀ ŎƭŜŀǊ ǇƛŎǘǳǊŜ ǘƘŀǘ ŜƴŎƻǳǊŀƎŜǎ ŀŎǘƛon across this 

landscape. Although these systems and species have undergone varying degrees of degradation, 

compromising their ability to provide wildlife habitat and economic goods and services, their recovery 

and restoration is still achievable. 

The ALI, through a number of facilitated discussions, has identified the key components of a coordinated 
ǎǘǊŀǘŜƎȅ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ![LΩǎ ǎƘŀǊŜŘ ǾƛǎƛƻƴΦ ¢ƘŜǎŜ ŦƻǳƴŘŀǘƛƻƴŀƭ ǎǘǊŀǘŜƎȅ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜΥ  

¶ Shared biological priorities that capture what we are striving to conserve. ALI selected eight focal 
systems and species whose successful conservation is the foundation for achieving our shared 
vision;  

¶ Shared strategic priorities that articulate what actions are necessary to conserve these focal 
systems and species, and whose coordination at a landscape scale is critical for achieving our 
shared vision; and  

¶ Shared spatial priorities, which represent the areas where these actions need to be implemented 
first, in order to conserve those systems and species in ways that add up at the landscape scale.  

 

This assessment project builds from these previous ALI efforts (ALI 2013 and ALI 2014) by providing 

decision support for strategy development.  Through prioritization efforts, the ALI has identified core 

areas and connectivity zones that will maintain a sustainable ecosystem for plants and wildlife.  However, 

there is still a lack of knowledge of how to develop an investment portfolio of strategies across the 

landscape.  Existing data do not adequately map landscape condition to inform which strategy 

(restoration vs. protection vs. grazing, etc) belongs where, and furthermore, the level of investment that 

is needed to maintain or improve landscape functionality.     

This project was developed to help address this knowledge deficit. Satellite or aerial information does not 

provide accurate information about key metrics of condition, particularly information related to 

abundance of native vs. non-native species and structural metrics of habitat.  Although field-based 
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assessment techniques tend to be expensive and time consuming, there is a tremendous benefit of 

having trained ecologists visit an area and provide an assessment of condition and limiting factors.  One 

assessment option is to have a trained ecologist perform a rapid assessment of an area and provide a 

narrative assessment of what they learned.  However, this does not provide a standardized body of 

information that can be used to monitor over time.  There is a gap in our toolkit of assessment techniques 

for large landscape conservation. 

1.2 Project Objective  

The general question for this project is:  can a field-based approach be developed that allows for both 

standardized assessment of condition and a rapid, comprehensive evaluation of relatively large areas.  

The project concentrates on Priority Areas delineated by USFWS for the Arid Land Initiative (ALI) (ALI 

2013) (Figure 1).  The objectives of the assessments are to:   

1. Develop and test a rapid-field assessment protocol to assess the condition of landscape scale 

conservation priorities.  

2. Synthesize Ecological Integrity Assessment (EIA) data to determine the overall ecological integrity 

of conservation targets within a subset of priority areas.   

3. Develop a monitoring protocol for the conservation partners in the region based upon the EIA 

framework. 

The project tasks were to: 

1. Develop a sampling framework for data collection and to serve as a long-term monitoring 

framework 

2. Develop a roadside EIA to expedite data collection over a large landscape. The goal was to produce 

a rapid-assessment method that is intermediate in effort between a Level 1 (remote sensing) and 

Level 2 (rapid, onsite assessment).  

3. Verify accuracy of roadside EIA by collecting Level 2 (rapid, onsite) EIA data to determine accuracy 

of roadside assessments. 

4. Determine observer variability of roadside EIAs. 

5. Collect roadside EIA data and summarize ecological integrity of conservation targets from sample 

points in a subset of ALI Priority Areas 

6. Discuss and outline how the above efforts provide a framework and baseline data for a long-term 

monitoring network of Priority Areas. 

This report documents the methods and results for two of those activities: (1) development and testing of 

a rapid-field protocol and (2) assessment of ecological integrity of conservation targets in priority areas.  

The Ecological Integrity Assessment (EIA) approach was used to assess ecological condition (Faber-

Langendoen et al. 2008, 2012; Rocchio and Crawford 2011).  The existing Ecological System classification 

was used to identify natural vegetation (Comer et al. 2003; Rocchio and Crawford 2008).  This report 

provides a summary of the methods and results of these efforts. This report also summarizes the lessons 



3 
 

learned about the effort to develop a rapid-field tool for assessing ecological integrity of large areas and 

about the limitations of remote (adjacent or roadside) site evaluations.  

Data collected and synthesized results are in the accompanying Microsoft excel spreadsheet that contains 

Metadata for EIA and legacy data assessments. 

 

 

Figure 1. Location of all ALI Priority Areas in Washington.  Blue polygons = project areas; tan polygons = 
other priority areas. 
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2. Ecological Integrity Assessment  
An objective of this pilot project is to assess the ecological condition of vegetation types in a subset of 

Priority Areas in the Columbia Basin of Washington state.  One approach for assessing ecological 

condition is the Ecological Integrity Assessment methods developed by NatureServe and the Natural 

Heritage Network (Faber-Langendoen et al. 2008, 2012). The EIA is designed to assess current ecological 

integrity of a site based on the natural range of variation of the ecosystem or vegetation type in question. 

Up-dated existing EIAs were used in this pilot project (Washington Natural Heritage Program 

http://www1.dnr.wa.gov/nhp/refdesk/communities/eia_list.html ).  

EIAs identify a set of measures of ecosystem structure, function and composition, referenced to the range 

of natural variation and resistance to perturbation. Ecological integrity measures also link with 

management goals. The analysis of acceptable ecological conditions can help refuge planners establish 

and document their desired resource conditions. This makes ecological integrity a flexible tool for 

meeting the needs of a variety of management goals of parks, wildlife refuges and other natural areas. 

Along with this flexibility comes a responsibility to be transparent about exactly how current conditions 

are determined. 

Metrics within each rank factor category (i.e., landscape context, size and condition) are combined to 

provide a single score for each category. Metrics, or indicators, are assigned one of four ranks, ranging 

from excellent (A) to poor (D), (see Tables 1). These category rankings can then be combined into an 

Overall Ecological Integrity Rank. The EIA is a practical and transparent tool to document the ecological 

condition of a given site. For this project, metrics within each rank factor category were simply averaged 

to determine the score for that category, and scores for the three categories were averaged to calculate 

the overall ecological integrity score for individual sites. An alternative choice would have been to weight 

individual metrics, or rank factor categories, with different values. 

In general, EIA methodology is applied at three scales, or levels: 

¶ Level 1 Remote Assessments rely almost entirely on Geographic Information Systems (GIS) and 

remote sensing data shed (Faber- Langendoen et al. 2008). 

¶ Level 2 Rapid Assessments use relatively rapid field-based metrics that are a combination of 

qualitative and narrative-based rating with quantitative or semi-quantitative ratings. Field 

observations are required for many metrics, and observations will typically require professional 

expertise and judgment (Fennessy et al. 2007). 

¶ Level 3 Intensive Assessments require more rigorous, intensive field-based methods and metrics 

that provide higher-resolution information on the integrity of occurrences within a site. 

Table 1.Basic Ecological Integrity Ranks 

 

Ecological Integrity Rank Description 

A Excellent estimated ecological integrity 

B Good estimated ecological integrity 

C Fair estimated ecological integrity 

D Poor estimated ecological integrity 

http://www1.dnr.wa.gov/nhp/refdesk/communities/eia_list.html
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By using the EIA framework, we can establish restoration goals and benchmarks for key ecological 

attributes of habitats. The data collected using the EIA framework can also support conservation action 

effectiveness monitoring.  

This project will make use of the Level 2 protocols to determine whether the current ecological integrity 

of the priority areas will meet conservation goals. Because of logistics involved with landscape scale 

sampling, we developed and tested the accuracy of an intermediate approach between Level 1 (remote) 

and Level 2 (on-site) EIA protocols. This intermediate approach utilized both remote-sensing data and 

field-based observations adjacent to the priority areas along roads.  Given logistics, it was not possible to 

sample all priority areas in 2014. Therefore, we focused our sampling in priority areas that contain 

sagebrush steppe, riparian zones or depressional wetlands. Our collection of EIA field data was also 

augmented by existing condition assessments in the ecoregion. Together, this provided a number of data 

points to further enhance our understanding of conservation priority areas in the region. 
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3. Conservation Targets   

3.1 Assessment Units   

Assessment and interpretation of ecological integrity depends on understanding the structure, 

composition, and processes that govern the wide variety of ecosystem types. This project used the 

Ecological Systems classification (Comer et al. 2003) to sort out the ecological variability that may affect 

ecological integrity. Additionally, EIAs are prepared for ecological systems. Washington ecological systems 

are described in Rocchio and Crawford (2008) and are available on-line at 

http://www1.dnr.wa.gov/nhp/refdesk/communities/ecol_systems.html. 

3.2.1 Ecological Systems 

Ecological systems integrate vegetation with natural dynamics, soils, hydrology, landscape setting, and 

other ecological processes. Ecological systems types facilitate mapping at mesoscales (1:24,000 ς 

1:100,000; Comer and Schulz 2007). Using ecological systems as a classification meets two important 

needs for conservation, management and restoration, because they provide an integrated approach that 

is effective at defining both biotic and abiotic variability within one classification unit. Comprehensive 

maps of all ecological system types exist for the State of Washington. Importantly for this project, EIAs are 

written to apply to Ecological Systems. 

3.2.2 ALI Targets  

The conservation targets for this assessment are, at the broadest categorization, ecosystems including 

sagebrush steppe and grasslands, wetlands, riverine habitat, cliffs and caves, dunes, and species groups 

including grouse and burrowing animals (Table 2).   

3.2.3 ALI Priority Areas  

Priority areas were identified using criteria from a conservation action planning process completed by the 

Arid Lands Initiative (ALI).  Results in ALI (2013) provide a spatial design of priority areas that met ALI goals 

and objectives. The 2013 report used Marxan to identify a portfolio of sites that could protect a suite of 

ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ Ƙŀōƛǘŀǘǎ ŀƴŘ ǎǇŜŎƛŜǎΦ ¦ǎƛƴƎ ŀ άƳŜŘƛǳƳ-Ǝƻŀƭέ ƭevel, the portfolio encompassed 20% of the 

ecoregion.  That spatial assessment of ALI conservation goals and objectives identified a collection of 

priority areas, based upon landscape-scale data, where protection and restoration could be implemented 

locally, while also meeting landscape-scale goals. This was meant to be a starting point that will allow this 

landscape-scale conservation initiative to work from a common design.  Evaluation of a subset of those 

areas begins the process toward conservation action. 

3.2.4 Project Targets 

The Arid Lands Initiative grouped ecological systems into seven targets for their planning efforts, two 

targets of which are used in this project: Shrubsteppe and Steppe and Riparian and Wetlands (Table 2).  

¢ƘŜ ǇǊƻƧŜŎǘ ǘŀǊƎŜǘ ƻŦ Ψ{ƘǊǳōǎǘŜǇǇŜ ŀƴŘ {ǘŜǇǇŜΩ ƛǎ a shortened name ŜǉǳƛǾŀƭŜƴǘ ǘƻ ![LΩǎ Ψ{ƘǊǳō ǎǘŜǇǇŜ ŀƴŘ 

DǊŀǎǎƭŀƴŘΩ ǘŀǊƎŜǘ ǿƘƛƭŜ ǘƘŜ ǇǊƻƧŜŎǘ ǘŀǊƎŜǘ ƻŦ ΨwƛǇŀǊƛŀƴκ²ŜǘƭŀƴŘΩ ƛƴŎƭǳŘŜǎ ![LΩǎ ǘŀǊƎŜǘǎ ƻŦ ΨwƛǾŜǊƛƴŜ 

{ȅǎǘŜƳǎΩ ŀƴŘ Ψ5ŜǇǊŜǎǎƛƻƴŀƭ ²ŜǘƭŀƴŘǎΩ that have similar EIA metrics (Table 2).   

http://www1.dnr.wa.gov/nhp/refdesk/communities/ecol_systems.html
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Table 2. Relationships between project targets, Arid Lands Initiative targets and ecological systems.  

Project 
Assessment Target 

ALI Nested Target 
NatureServe Ecological 

System 
NatureServe 

Code 

Shrubsteppe / Steppe 
 

Shrub steppe and Grasslands 
 

Columbia Basin Foothill and 
Canyon Dry Grassland 

CES304.993 

Columbia Basin Palouse Prairie CES304.792 

Columbia Plateau Low Sagebrush 
Steppe 

CES304.080 

Columbia Plateau Steppe and 
Grassland 

CES304.083 

Inter-Mountain Basins Big 
Sagebrush Shrubland 

CES304.777 

Inter-Mountain Basins Big 
Sagebrush Steppe 

CES304.778 

Inter-Mountain Basins Montane 
Sagebrush Steppe 

CES304.785 

Inter-Mountain Basins Semi Desert 
Shrub Steppe 

CES304.735 

Inter-Mountain Basins Semi-
Desert Grassland 

CES304.787 

Northern Rocky Mountain Lower 
Montane, Foothill, and Valley 
Grassland 

CES306.040 

Not assessed Scabland 

Columbia Plateau Scabland 
Shrubland 

CES304.770 

Northern Rocky Mountain 
Montane-Foothill Deciduous 
Shrubland 

CES306.994 

Riparian/Wetland 
 

Riverine Systems 
 

Columbia Basin Foothill Riparian 
Woodland and Shrubland 

CES304.768 

Inter-Mountain Basins Wash CES304.781 

Depressional Wetlands 
 

Columbia Plateau Vernal Pool CES304.057 

Inter-Mountain Basins Alkaline 
Closed Depression & Playa 

CES304.998 & 
CES.304.786 

Modoc Basalt Flow Vernal Pool CES204.996 

North American Arid West 
Emergent Marsh 

CES300.729 

Northern Columbia Plateau Basalt 
Pothole Ponds [Provisional] 

CES304.058 

Inter-Mountain Basins 
Greasewood Flat 

CES304.780 

Columbia Plateau Wet Meadow none 
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Project 
Assessment Target 

ALI Nested Target 
NatureServe Ecological 

System 
NatureServe 

Code 

Not assessed Dunes 
Inter-Mountain Basins Active and 
Stabilized Dune 

CES304.775 

Not assessed Cliffs, Talus and Caves. 
Inter-Mountain Basins Cliff and 
Canyon 

CES304.779 

Not assessed 
 

Transitional Woodlands 
 

East Cascades Oak-Pine Forest and 
Woodland 

CES204.085 

Northern Rocky Mountain Dry-
Mesic Montane Mixed Conifer 
Forest 

CES306.805 

Northern Rocky Mountain 
Ponderosa Pine Woodland and 
Savanna 

CES306.030 

Northern Rocky Mountain Foothill 
Conifer Wooded Steppe 

CES306.958 
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4. Methods  

4.1 Sample Design and Selection  

The goal of the sample design was to have an adequate number and distribution of sample sites per 
priority area to provide meaningful information to decision makers about the condition of the area.  The 
operational framework revolves around roads as efficient vectors for field assessors to evaluate condition 
from a distance.  Roads are the mechanism with which the landscape can be evaluated, thus roads are a 
key element of the sample design.  The roads layer produced by the OR/WA regional office of the BLM 
was used as the roads layer.  This layer is updated regularly and is commonly referred to as the most 
comprehensive existing roads layer in the region.   
 
Roads were intersected and dissected with the 500 acre hexagons used in the spatial prioritization. 
Sampling a representative example of each selected priority area was the goal of the project. Sampling 
included as many priority areas as could be assessed with available funding.  Within the High and 
Medium-high priority areas (ALI 2013), 500-acre hexagons that intersected roads were selected for 
sampling. Within those selected hexagons, a point was placed at the mid-point of a road segment in the 
hexagon. These sample points were the targeted locations for roadside EIA assessment. USFWS staff 
provided sample points for all priority areas. To minimize travel, High and Medium-high priority areas in 
Douglas and Lincoln County were selected to test the roadside methodology. Two areas on the Columbia 
WRA were sampled to include locations in the central Columbia Basin and on USFWS Refuges.  Nine 
priority areas were evaluated in this project (Figure 2). 
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Figure 2 Location of Roadside Points (red), un-sampled points (blue) and labeled Priority Areas sampled 
(blue).  

4.2 Field  Protocol  

Rex Crawford, John Fleckenstein, and Joe Rocchio sampled roadside locations during the summer of 

2014.  

4.2.1 Sampling Procedure  

 
Sample points supplied by USFWS were printed on paper field maps and loaded onto field GPS units 

(Ashtech Mobile Mapper 10) and used to navigate to each sample point. The points were accessed by 

driving or, by foot travel on publically accessible roads if closed to vehicles and less than 10- minute walk.  

Gated or otherwise inaccessible points were not sampled. At a roadside point, the evaluator either 

sampled one side of the road or both sides of a road as a single point if both sides were virtually identical 

or each side of road when different targets. The sample area included all areas of conservation targets 

visible from the roadside and that were no more than 500 m from the road or fence line (excluding road 

side and fence line effects).  If the observable sample area included more than one target, the assessment 

points could be moved along the road, no more than 100m, in order to visually assess the target at the 

point. When a mosaic of upland non-project targets and project targets (Table 2)) was present, only the 

shrubsteppe-steppe target was assessed and detailed in the comment field. EIA metrics were scored for 

Shrubsteppe/Steppe or Riparian/wetland targets or both, if present at a point. Non-project targets were 
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recorded as present when targets were absent at a point. Photographs of the visual sample area were 

recorded at each location. Of 403 roadside observations including targets, non-target, and land use 

points, 313 were of project targets. 

A GPS point was recorded at the supplied point with the supplied point code, Hexagon id and Pointid.  

Level-2 EIA metrics that were appropriate for the target at the sample site were assessed and recorded 

using an ArcPad-based field form employed on the Ashtech MobileMapper 10 unit.  Each metric 

measures a different physical or biological aspect of the site and the scores rank how well the site is 

performing relative to an undisturbed, reference condition. A definition for each metric and final EIA 

scoring and ranking is included in Appendix A. More detailed definition, rational, scoring criteria and 

literature references for these metrics are available in 

http://www1.dnr.wa.gov/nhp/refdesk/communities/ecol_systems/eia_list.html. See Faber-Langendoen 

(2012) for the protocols on all EIA metrics.  

The following was recorded at each point: 

Id.  Hexagon point identifier 

Pointid. Id plus unique alpha value if points were placed on each side of road. 

Observer.     

Obs-distan. The estimated limit of the visual assessment area (not to exceed 500 m). 

Target.  Dominant land cover in the visual assessment area 

¶ Agriculture- Dryland crops, hayfields, fallow fields, orchards, etc. 

¶ CRP ς temporary (several yrs) perennial grass cover (native and non-native species) with and 

without shrubs, no human use. If it looks like CRP put it here. 

¶ Development ς buildings, driveways, trash, landscaping, etc 

¶ Lithosol ς scabland vegetation on shallow soils or deep gravel.  NO EIA for this project. 

¶ Other ς does not fit list 

¶ Riparian ς native vegetation associated with a stream that is subject to overbank flooding. EIA 

¶ Ruderal shrubsteppe ς Basically it looks like shrubsteppe or steppe/grassland but is not natural 

vegetation. Includes exotic-ŘƻƳƛƴŀǘŜŘ ǿƛǘƘ ƴŀǘƛǾŜ ǎƘǊǳōǎ ǘƘŀǘ ŀǊŜƴΩǘ /wtΦ bh 9L! ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘΦ 

¶ Ruderal wetland ς wetlands dominated by exotics with few if any natives present. NO EIA for this 

project. 

¶ Shrub-steppe ς native Shrubsteppe/Steppe /grasslands on deeper soil EIA 

¶ Transitional Forest ς Upland vegetation with over 10% cover of trees in visual assessment area. 

NO EIA for this project. 

¶ Vernal pool ς intermittently flooded (most but not necessarily every year) wetlands dominated by 

annual plants. EIA 

¶ Wetland ς native wetland and riparian vegetation. EIA 

http://www1.dnr.wa.gov/nhp/refdesk/communities/ecol_systems/eia_list.html
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Roadside.  Approximate cardinal direction of side of road being assessed. 

Photos.  Identifiers used for photos of visual assessment area. 

Metric ratings. Depending on the target present at the assessment point, a series of metrics were rated. 

Instructions were supplied to indicate which metric ratings apply to ecological system present.  

Appendix A lists the metrics, their ratings and ecological system (target) to which they apply. 

4.2.1 Accuracy Assessment of Roadside Level-2 EIA 

To test the accuracy of the roadside-based EIA, an on-site (100 or 200 sq. meter plot) level-2 EIA was 

applied to the visual field of the roadside assessed points.  Crawford or Rocchio sampled all level-2 EIA 

points. The goal was to represent the range of ecological conditions of the target (from very degraded to 

minimally impacted) by sampling between 12-20 points across the stressor gradient. This was 

accomplished by first targeting supplied sampled points. If those points did not reflect the entire 

disturbance gradient then additional sample points were subjectively targeted to attempt to capture the 

full gradient of ecological conditions. EIA ranks were used as the measure of relative disturbance. Thus, A-

ranks would reflect minimally disturbed intact sample points while D-ranks would reflect very degraded 

sample points.  The Shrubsteppe/Steppe target was compared with 32 points and only 11 

riparian/wetlands were sampled due to their rarity on the landscape, the likelihood of them not being 

near roadsides, and overall paucity of high-ranked examples.  The on-site Level 2 EIA was then compared 

to the roadside-based EIA to indicate accuracy and utility of the latter. Comparisons of each metric, 

roadside and on-site level-2 were made to indicate which metrics are best estimated from the roadside.   

Observer variation was addressed by comparing the metric ratings and EIA scores of two observers 

(Crawford and Fleckenstein) at 6 target points and at two non-target points.  

4.2.2 Accuracy of Priority Area Condition using Roadside Level -2 EIA   

To evaluate how well the Roadside level-2 EIA indicates the overall condition of a priority area, the range 

of EIA condition ranks from the roadside EIA was compared to the range of ranks indicated in legacy data 

with the priority areas included in the project.  Legacy data is information collected from Washington 

Department of Natural Resources (DNR) land across the Columbia Basin by the Washington Natural 

Heritage program during 2006-2008.  The method of data collection used for this dataset does not allow 

a direct comparison of metrics or the calculated EIA score. However, because the same or similar factors 

were considered to assign an A through D rank in the legacy survey, a comparison of results gives some 

ballpark indication of similarity.  

The DNR land survey was a reconnaissance evaluation that recorded the approximate percentage of the 

parcel in natural or semi-natural condition (not agriculture or developed), the approximate percent cover 

of exotic species, shrubs and native herbaceous species, the approximate percentage of that area 

occupied by each observed ecological system with an assigned  condition rank on an A through D scale.  

Legacy surveys characterized condition after a reconnaissance walk-through of parcels up to a square 

mile. No roadside samples occurred within those parcels. CƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ŀƴ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ŀ ǘŀǊƎŜǘΩǎ 

ecological system with an assigned rank, regardless of area occupied was used in the comparison.  Of 550 
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legacy observations of target ecological systems, 130 occur in the nine priority areas evaluated in this 

project. 

 

 
 
Figure 3.  Location of Priority Areas (sampled blue polygons) and DNR Legacy Data. Green squares 2008 
data, purple squares 2006-2007 data.  

4.3 Office Procedures  

All data were entered into excel spreadsheets for evaluation. Data collected and synthesized results are in 

the accompanying Microsoft excel spreadsheet that contains Metadata for EIA and legacy data 

assessments.  <when known, but in location here for ScienceBase> 

 

4.3.1 Classification  of  Project Targets 

Roadside classification of sample points was checked for consistency with recorded auxiliary information 

(comment fields, cover of native shrubs, bunchgrass and invasive exotic species) at each point.  Legacy 

data was grouped into project targets (ALI targets) by clustering the appropriate ecological systems as 

indicated in the original survey data.  A cursory check of for consistency with auxiliary information 

(comment fields, cover of native shrubs, native herbaceous and exotic species) collected at each point 

was conducted. Obvious misclassifications or questionable determinations were changed or deleted 

based on Rex /ǊŀǿŦƻǊŘΩǎ ŜȄǇŜǊƛŜƴŎŜ.  Most classification issues in both data sets revolved around 














































